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While. Si/Si I -XGeX heterojuJlcticm technology has seen mmsicicrable  progress over the last decade,

the large lattice JnisJnatch aJld sJna]] coJ]duction-band  discontiJluity  in the system sigJ]ificaJlt]y

]iJnit the raJlge of device structures which are possible. A means of creating heterOjUJICtiOJIS  aJld

JntJltilayer  structures with the crystalline-Si/anlorphous-Si02  system has beeJl described as a

potential giant step forward. I We report  progress toward this goal, demonstrating a techJ]ology

for producing amorjhous  Sil.XGeQ layers as thiJl  as 5 ml sandwiched by single-crystal Si.

‘J’he star[iJlg  structures are grown by mo]ecu]ar bcaJll epitaxy  aJld coJlsist of thiJl  Si0.7GcOo~  ]ayers

embcdclcd  in Si. II was shown previously that mesas formed from such structures and subjec(ed

to an ] 11~:1  lNO~:l  120 stain etch porosify  preferentially at the Sio7Ge0.~  layers.z Ultra -thiJ~ (= 5

JIJ~I) layers caJ~ be formed over large areas by forming vias through which the etchaJlt caJl pass

rather than Jnesas. ‘1’his could be accomplished lithographically, but initially we have chosen to

use co]uJmlar  epitaxy3  of CoSiz for this purpose. 1’]lc co]uJms of Silicide are Se]cctive]y

removed by wet etching, after which staiJ1 etc}]ing is carried out to pormify  the Si~@TGeO.g  layer.

‘1’he sample is theJ] oxidized iJ] a furnace at 700°~. “1’hc fiJ]al structure as charactcriz,ed by

transmission electron microscopy consists of a = 7-JIJll-thiCk  oxide ]ayer with single-crystal Si

underneath and single-crystal Si coJ~taiJ~iJ~g  a random array of holes (typical spacing of= 0.1 ~LJn)

above.

‘l’his work will be exteJ]dcd to double barriers of oxide with a thiJ] siJ~gle-crystal  Si layer

sandwiched in between. Optical charactcriz,atioJ~  of this Si quantuJll  well will then bc carried out,

in addilioJ~,  further structural and cheJl~ical  aJ~alyses will be carried out on the oxide layers.
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